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(54) Si-CONTAINING HIGH-STRENGTH HOT-DIP GALVANIZED STEEL SHEET AND COATED 
STEEL SHEET. EXCELLENT IN PLATING ADHESION AND CORROSION RESISTANCE AFTER 
COATING. AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-Si high-strength galvanized steel sheet excellent 

-in-corrosion-resistance-and-in-platabilityrand-able-to-be-manufactured-without new equipment 

such as precoating equipment, and its manufacturing method. 

SOLUTION: In the Si-containing high-strength hot-dip galvanized steel sheet excellent in 
plating adhesion, a steel layer containing 0.4-2.0 mass % internal oxide of Si02 is formed as a 
first layer to <3 jxm thickness on the surface of a high-strength steel sheet containing 0.4-2.0 
mass % Si and then a hot-dip galvanizing layer having a composition consisting of 0.2-10 mass % 
Al and the balance Zn with inevitable impurities is formed on the above steel layer. 



http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAAcTayGFDA41 3323355... 2008/09/1 9 



p't- C 



ma*mmffr up) 02) & |fj 4$ ^ ^ (a) 



#^2001-323355 
(P2001-323355A) 
(43)&gSB ¥j&13fplU!22B (2001. 11.22) 



(51) IntCL' 
C23C 
BO 5D 
C21D 
C2 2C 



2/06 
7/14 
1/76 
38/00 
38/02 



3 0 1 



F I 

C 2 3 C 2/06 
B0 5D 7/14 
C 2 1 D 1/76 
C 2 2 C 38/00 
38/02 



f-73-|.*(#%) 
4D0 7 5 
A 4K0 2 6 
R 4K027 
3 0 IT 





SMS 


*w# mxmnmo ol o£ 17 10 «k:ric8< 


(2i)ajg#*j 


&K2000- 138606C P2000- 138606) 


(7i) a® a 


000006655 










(22)fflKB 


Ym2*£ 5 RUB (2000. 5. 11) 




JESCIfrf ttffiKA^BT 2 TB 6 # 3 ^ 
















S#rfi:g*l#iS frB#$i«K*5££*fcg- 






































(74)f<$SA 


100105441 








#s± a* ^« (*u«) 











(54) [&wo>&ffi tb-z>^^kiimmm^tom^s lisrnmttimm&to^ttmtLmmm&z&to 
(57) mmi 

C»i*¥®] Si<D^Tl#0. 4-2. 0H»%T* 
&3HMt8&<7)SlffiK2g 1 t LT S i 0* <DftWm 

fb*©^r»j6i*o. 4~2. ogs%-e*5is^3/i 

■tt"BB«U ^©±tcA 1 : 0. 2-1 0fM% % 8 
gfltf z n *? i tf^ phi AHRKttfr e» ft * »M3E§B& * 



(2) 



1 



CW*ai] Si<D-g-W*^0. 4-2. OH»%T- 
&5i$f$glS«©S®fC^ 1 It LT S i 0 2 ©rtgP^ 
ffclfcO^&fctfO. 4~2. 0H»%T*£3$Jf£3 /x 
m«"R0*U *©±fcA 1 : 0. 2-1 0KS%« £ 
g|5tf Z n *5<fc XPfflWNPtmibfr 5 ftSflHRlHBfe r> * 

[»*H2] SiOtWi^O. 4-2. 0M*%T* 
&*Rfi&fi^«0£ffiifc£l0fcLTS i OiOrtSPIl 10 
{t»0-5*«#O. 4-2. 0j(S%-?$«MI$3ft 
mttTJ&fcU *©±fcA 1:5-7 0M%» S i : 

o. oi~2. onm%. mwz n&zxttmtifpf 



1$N 2001-323355 
2 

* $«fflfUHMSO£lfilc& 1 1 i: L/C S i Ch (QF*igp& 

{tyw-sGmtfo. 4-2. o®a%T*5si^3/t 

m&T^U ^eo±tcA 1 : 4~7 0g»%, Mg : 

i~i onm%, s i : o. o i~2ii%ttu a 
awz n*<fctf^nraw^tifi«*sft5»iii3E»«>ofr 

«*»j«tfc«>^*««ttt»6ttiWtttOfi»ftS i 

carats 5 ] mm i - 4 o v^.-r n*»kic«©* o # 

**U ££fc:±JltLT 1-1 0 0pmJP<D?ftitti& 



[If#«3] S KD^i^O. 4-2. 0JM%T 

ffcHW)£**tf0. 4-2. 0H*%?fc5»B*3fi 
mJJCRBlSU J tO±tCA 1:2-1 0K»%, Mg : 20 

i - 1 onm%, mawz nx&zpFqmt¥ftm&£ 

H«ttO^»ft S i d#ft^81ll&iQib?«ME. 

G«#«4] SiCMl^O. 4-2. 0M%T** 
_ ... . -_0..._8>J_o_g_CP_H2_QZRHO_ 

C»*3S8] A 1 : 5-7 081%, S i : 0. 0 1 
-2. 0»i%ttU JS»Zn±t)4«ffiiB«>oirffi 

7 (cEtto&o t£«1$^g&B&14©&#ft S i # 
«W»fi»»S«iAo*aS<D«J6^ffi. 30 
C»*«9] A 1 : 2 — 1 0ll%s Mg : 1 — 10 

^B4fe o * mm* ft o c t £ f * 7 1 1 bk 

o frffiiStt £«&B*tt<D&#ft S i 

[§S*3S10] A 1 : 4 — 70 11%, M g : 1 — 1 
011%, S i : 0. 0 1-2. 0M%S*rU WR 
Z n J: Dft530B*o t?B*ffl^TiSlW>o$*yi*fT 

5 c t %i#a t -r s 7 fcia«©«> o * terns t: ft 
s^»dttofi»a s i ^rmuesHsiBft? sais 40 

[0001] 

»L<a:«nfeB<Ht**u m*<Dm&s ®mmtt 

[000 2] 

m*o>mi\ B*tt©A#ft»o*««RfcLT«fcfl! 50 



[§f*Jg7] S lC&fcaCn tfO. 4-2. 0H« 
K*-|Wfcflffcfc^T«Mfc2SUt0. 9-1. 2©J?B^ 
zk*»EOJ*»l og (PH 2 0/PH z ) tfTIB (1) 

g.*mctnm%.T>&7£Lrc'&, a 1 : o. 2-1 ojt 

^0..._5„C.s._-3 : •___-_.(.n.__. 

C0003] fiu is^s^sort, iss ismnemet 

#©fcii)©ft*afl!rfctTl#BBIB5 5-122865^ 
4 0 0-1 0 0 0 0 Afcft«'«t3fclWtLfca, 7j<ig^r 

d tx-tb-o f ««tt«IB#-r 5 S i gHb«r©£j8*«.*J 

[0004] Lfru z<D'&*mnc*3^-cim<tm<D 
ntfs i <D%mm<t%3\2mcu mrgmmmmic 

tcs i Kfb1l!ftrt*MiW'r*J:i:a«-e*»v^V'»3iai« 
j5£WLTV>5o ^ilT#F ? fl¥2-3 8 5 4 9*4i«<0 

5o fiU yuftotS-etiaiot^fii^^iiftSfc 



3 

46, f-©;^-XtfftV"»#&«:Sfl§T?tftV\, SfcTV 
[000 5] 

[0 0 0 6] 

MW*J!fi*rsfc*©¥§a iH3tg^ 10 

so*o#aafco^T«fitw^%fifefcieSx s i o 

2 SAOMttftftlC Ufe S i ^W^SSlfiOSffifc z 
n-Al££46ot, Z n-A 1 -S i££46ot, Z 
n-A 1 -Mg££46^t, Zn-A 1-Mg-S i £ 
&46^ **Jgj«r* C fcfc «fc D *o£ffi»tt©&#ft S 

[o o o 7 ] si (vmmmitii s i o* ©h-sk 

[0 0 0 8] BPS, *fgBJ©Mgi:-r§fcC^tt, «T 

[0009] (1) S i O tt i^O. 4 ~2. _0K 

*%TfcSffiB£*«©*ffifc!&lJii:LTS i 0 2 © 
F*3fflnWHh©**«#0. 4-2. 0K«%T*&£^jf 
*-©±fcA 1 : 0. 2-1 0K« 
%, f«P^Zn*J:tPP^JBW^tfi»*^!Q:*»]BffiiB 

ffiBlttSBi&otaifi. 

[0 0 10] (2) SIOWWO. 4-2. OK 
S%7*««l99fiAMfi©SiBlc»ll&tTS i O*© 

rt»»bifc©^r*vo. 4-2. onm%T-&zmm 

*3fnnJCTRB*U f <0±ICA 1 : 5-7 0K«%> * 

-0. 8^1og (PH: 0/PH 2 ) 
[0016] (8) Stt*-3*JBtfAl :-5~7 0* 
m%, S i : 0. 0 1-2. 0 U SeSBZn 
«fc Dft3ffife v 46o SJBftfflt^TifflBft-aSftyiftfT^ C 

fc*«*fc-r**»ia (7) EteK*©tf>ofr««tt©& 40 

#ftS l'SfcXfflM^to*im&QW£/3&. 
[0 0 17] (9) m§Q>bz>Z®tfA 1 : 2-1 OH 
«%, Mg : 1-1 0Si%ttU 8lg|$Zn<fcDft3 

ktzmt (7) Efcffi«©a^t«6»tt©a#ftS i 

[0 0 18] (10) ffiiBftotJS^A 1 : 4-7 0 

k»%, Mg : i~i ok»%, s 1 : o. 01-2. 

T^»o*M*fJ5cfc*^fcT*1iae (7) * 50 



ttM 2 0 0 1 - 3 2 3 3 5 5 
4 

S i : 0. 0 1-2. 0K»%, mMfiZnto&ltttq 

ffi»tt©&a?ftS i3£ft^$lti&tt«?$tttii e 
[0 0 11] (3) Si©#£»#0. 4-2. OK 
*%-e»*flHlfi«fi©*iitS'lJifcbTS i 03© 

rtaHHfc*©£**tfo. 4-2. ouxnsM 

*3/im«~TC&J8U J t©±fcA 1:2-1 Oli%, 
Mg : 1-1 0H%, »a.^Zn*«feCPpnjai«^l>fi 
Hlfr 6 ft * o * Lfc » o * &«tt© 

£#ft S i S*K3ftft&lftlEfQ« o #$ffi 0 
[0 0 12] (4) S iiDMi^O. 4-2. OK 
«%"?»SiK»fi»K©a®fc:£lJB*:LTS l 0 2 © 

rt»iwi:»©#s«wo. 4-2. o%m%T*h%mm 

£3 ftmWT^jaU ^-<0_htc A 1 : 4-7 0«»%, 
Mg : 1-1 0Hfi%, «awznfej:lf*njji«*«i 
»*&ft5JSMa»ii>otJB*^trcii>t)*ffi3t14© 

n#ft s i fsmmmmm&M>^w&o 

[00 13] (5) BUfB (1) ~ (4) aOVvfftfr 

KEIR©ftr3#»R©ii>o*Ji©±k: N (fKIJifcLT^ 
a^-hSIMWU £6£±Jli:LT 1-1 OO/i 

mff ©waaMw^^f s c «mi t * % v> o * &* 

tefcSfcSSHM*tt©&#ftS i3fn&&££M£tt&o 

[0 0 14] (6) «ttttM^« IMK{bS©«limii 
•p &SCfc^W Fttfc-rSMffi (5) EfcSEtt©»£14© 

[0 0 15] (7) S i O^lCs. ^0. 4-2. 

mtm. wmK*vxmgL%&o. 9-1. 2 ©3? 

Ei:**#E©*t« log (P H 2 0/ P H 2 ) #TIH 
(1) 5£*ii6fcf»H$rejl7GLfcSK A 1 : 0. 2- 

*ff3dfc*«Fat1-S4&o#fB»tt©fi»ftS 
*§S£i8tt3£iB«>o t**©HJSS». 
£0. 5 Cs. -3 • • • (1 ) 
tclB^©i6o * m«tt©S»ft S i d4r«&lKStt££ 

»-a*»K©«ai3W*. 

[0 0 19] 

[«W©*«i©«!B] WTtc*58W%»«»cBlWrs. 

[0 0 2 0] *»Hte*^T, S i ^rauKfflMSIB 
i&otaHgfcttS i ©•&£*# 0. 4-2. 0K*%T* 
*3i«aS0PMiLk©affilCS i Oi ©rtgRKfbft©^ 
ftVO. 4-2. 0M%T*&3MI&3pinfin : $J& 
U fO±tZn-A 1 46c tfet©, *3j; 
n-A 1 -S i fco*JI*tt#Ufcfc©s Zn-A 

1 -Mg46ofl^##Lfcfe©^ Zn-Al-Mg- 
S iftoSTJi*f*#Lfct>©Ta5S. 

[0 0 2 1] #5§fE£i5^T, ^^©S i#^aCs. * 
0. 4-2. 0K«%fcPI£LrcS*«:, 



(4) 



k> s i mt^<o^^nmx% s \ mmt z . o 

#4vfci&"efc3o 

[0 0 2 2] ]f^£fl||&£ti>-9tJf £4>IUItcS i 0 2 © 

rtfwtft*©frtr«* , jo. 4-2. onm%x-&zmm 

tc©S i 0i©rt«SHfc1&^trJi#il&<4!), fto 

CO 0 2 3] ^S&lflfcfcVT Z n-A 1 fc^tiOA 1 10 
fi/S*0. 2~1 OM%fcUB£UUiai±, 0. 2ft 

*%*s©a i «Ta*®igttaotj&g*fT3 ^ * 

fc&6T*£tK 1 0ft*%£@*.5£:F e-A 1 -&&M© 

AftraHi 4 o «> -p irffiJUtt^HiF-r « rc#>x$> % 0 

[0 0 2 4] Z£Kmtt06LVibr>1*mR1tnZ1tto 
tc&Z n-A 1 J6-ptJf©A 1 SlJi££iiijn£-fr£ 2:%JR 

*SfcFe-A l^Ji©jSgtflMfi:4D«>o*ffi« 20 
tt*B*r*. Zn-A IftotJBOA lfflj* 

^ifip^-fr-5fc46ti:(i % F e-A 1 6&JI©&ft**]ilM- 

S i fc&inS-SS&Btf&S. 
[0 0 2 5] *ISfllC^TZn-A 1 — S i ft^fl 

©a i g ggj.-z og g%tciBgLfegatt. sga 



[0026] s iM^o. oi~2. omm%icmfe 

L/cSAtt, 0. 0 lMM%*jHT{ii6ot4 5 ©F e- 30 

&k>, 2. oa«%%jB**k«»tt'*ifii±s^«a6* 
*w»j-rsiW"eaaip-rss i ©««, ^kua i 

^T»©1 %W±T£So 
[0 0 2 7] Sfe, Btt£©ftV&?«aHE«ff«#& 
i:lTZn-A 146ot*fcMg*jSiP-r5»afeW«!l 

[0 0 2 8] #»Efc:fcVTZn-A 1 -Mgfe^fl 
O A 1 2-10 J»%lC|B£ Lfcg*tt, 2 fiB 40 

o nm%zm*. % t f e - a i £&»©#§*«* t * 
[0029] M.gfflj** i - 1 onm%icm.%.Lrcm& 
x&zrz&x'h*), i onm%*mz.zt*b?%®tfwt 

[0 0 3 0] £ Z n-A 1 -M gfeo-f/f K&l^ 50 



$882 001-323355 
6 

Ix5i:Fe-A l#&Ji©jSg*<K£fc49fto2« 
#14£ffi«-f 3„ ee^Ts Zn-A l #o#Jf©A lffl 
fig^ifiP^-a-SfcfttCtt, F e-A l -££1<DJ£S£«J 
SJS-eSfcftfc S i £gfti;£-&£&Ktf$«. 
[0 0 3 1] #fgH££&^TZn-A 1-Mg-S i * 

otioA ias*4~7 oaa%fcis^b/ca4j±, 
4Ma%*jg£0A i »r-{±s i *aapLTt«ittorti 

[0 0 3 2] MgfflS%l~l 0H«%tPS^t/cai 

[0033] s \m&to. oi~2. omm%im%. 

L1iM&&s 0. 0 lH*%*$mi*6-3#*©F e- 

#j-r*BWi»»ain-r*s komi*. 0£L<i±Ai<sm 

[0 0 3 4] ftotlS'ffctt, ait?uffl 

gn5»g»fla 7a)tfc LTx Ni, S_b_, Pb, F_e_, _ 
S K CuWA,WTfe, *SB©»*fc#fc»»ii 

[0035] a^sttawcovcfe. «Fte«u*&«iaw 

4V*>\ ifftttOfeS*^ 1 0g/m z KJ:, taltt© 
«^5-f«i:l 5 0 g/m\XTX*$>Z>ZttfM£L 
V. 4*5. T*fc©S iSata^S53I2j*«fcLTH\ *&£ 

is®. ^siaffifttc^fflT't, att©ff{BKKx 

OTi, Nb, B4£*S i WMcj^LfcE»a»IR 
fcfcvTfe, *SH©Xa*81l£fB&o«fltt©ra 

[0 0 3 6] *«W»»lcj: Dffi&fifltifciSIK 
iHbM4H±s i jMORLIivfeft, cnicfcOS i ^{b 

«KD£j«aflHMsn«. fib, ttiwfcisfcfl&fceLii)* 
+^ftttSKbii*4«i-*fc*o. 9u±&mx'&*)s 

«MftS«Jt«:o. 9~i. 2o«HtcB3i8s-r**eai*^ 

[0 0 3 7] 3l7t^tC*5V>T^ *»ffifczk*»E 



(5) 



©ftttl og (PH*0/PH*) #TfB (1) SfcSlfc* 

-0. 8^1og (PHjO/PHO 
[0 0 3 8] STC^T'ti, H 2 % 1 -7 OM%tO|gH 
T'^tyN 2 #X%ffl^£. *»Efc*3^ffi (P 

HiO/PHO ttjPrtfc*H»*iiAr-BJ:i:lc±0* 
fFTSo log (PH*0/PH 2 ) *-0. 8ttTfcb 
fcSStt* log (PHiO/PHe) A^-O. 8*fi* 

$/c> 1 og (PHaO/PH*) ZO. 5C» - 
3W±fcUfea*tt» 1 o g (PHzO/PHz) #0. 10 
5 Cs. - 3 S i ©tt»IMb#SC 

S i 0«©fl«lWfcJii*4jSU *o*«ifffJft*fi 
Cf fcidT-&3 0 BPS, 3l7C^tittOiWkil*3l7cL, 

s i Oz*foun{tvm\zt%mmm^%.&wh 
s c czt\ s i ©rtsswkfctt««rtfcffi»Lfc»* 

tf£&©*flttifi-CS i fc»6UTIWb***THi-r*« 

rtaawksiittt, ^©rt^owiiausw 

S i ©tt^©itttSK«fcDtt*fr£¥vM8^ 
H»*Ol»*f->S'Y;WttlWW(t^fe b < t± S i 
©aStfffii/Mfr&fciBtS. c©t# s i imthEWi 20 

[0 0 3 9] *^W^^v^TM^«i:(i, a«E±CjS 
*mktt5- L fc <DX& So 

[0040] »s*ft©*ra»ibT©^p'*-htfiii 

-h* H©£ffi-ett5LTt>£t\, *n*-h£Jit© 
T'SOx «i4a»4»fttt©iRi±fct 30 

[0041] mmmfo<D±.m(DtMmt lx 
?u*ym yyfmmmmtLrm 

SU>. «M{bS!©»III&II!lfcLTH\ xtf+s/tfy 

[0042] # y xXT;MMKo*a»©H»*BillS« 40 
£Mt&*fc7;l/*y KflMS^ i*?attLftv»*>r ;l/ 
7 y - 7;p* v k«bk:, ysjfli-f # «J y ->7 



12001-323355 
8 

^0. 5 C $ . -3 • • • (1) 

is cfc tf awnm t t>^fc 7 * u >mmt. 

[0 0 4 3] MJPfcJu 1 /xm~ 1 0 0 /tmtfliEf* 
*. HJP£ 1 |t m«±fc LfcJl&ld:, JlJPtf 1 /i m*rS 

0 0 nm&LTt LfcgiH:, JliPtf 1 0 0 
3* hffifr S$L<tt, 2 

[0 0 4 4] *«W©*JSfcffiffl«n5W««ai 

w«KH»&H©Jsain«j^E'&sn«. 

[0 0 4 5] 

MOT £TFn %tt0Hic J: Af^icttHB-r 

[0 0 4 6] (n^j i ) s i K^-r««*»«3!«s» 



Bfc3fi»i6o t.7^y©Ba«yKPfcTfilM*fTW\ S2 ft 
#E©*f&log (P^O/PHO ^-1- — 3£& 



[0 0 4 7] »B*3§«Hi6o*«, &^t*§?g4 6 0-6 
0 0 °C, A U Mg, S i * 1 «W±^Wr 

#IK6 0 g/m* tWlEUfco 

[00 4 8] /^^yy^«su 

*©fWKm# 3 mmffifcfco Lfc. $3 
«©3tS^«, J I S Z 2 2 0 1 lCt$KXfil,\ 
3 5 0 M P a JK±©§ I -o S 0 3flKfc£* 4: U fe. ?Pfiai$S 

m^a2fe c ka : a3ti:^-ro 

[0 0 4 9] #^l~8ti^«A©S 

©KH^-z?a6Sfc«>aa*^«fcaofc. s#6 5~ 

72, 9 7-1 0 4 fcitf 1 2 9-1 3 6 tirtgP^fkM 
©jP$^2|s:^IBH^.i:%Di6ot?g^1t*^oTV>5 

[0 0 5 0] 

[^1] 



(6) ftffl 2001-323355 
9 10 



»£ 








C 


Si 


Hn 


P 


s 


Al 


Ti 


Nb 






0. 0018 


0. 02 


0.04 


0.016 


0.008 


0.038 


0. 003 


0.004 








0. 072 


0.4 


0.82 


0. 01 


0. 006 


0.071 


0. 062 










0.005 


0.85 


0. 74 


0.012 


0.019 


0.075 


0: 058 


0.016 








0. 02 


1.62 


1.81 


0. 005 


0. 003 


0.048 


0. 034 










0.0*4 


1.83 


Z35 


0.004 


0. 005 


0. 063 


0.018 


0.017 




fiMSF 




0. 077 


1.47 


1.69 


0.011 


0. 002 


0. 054 


0. 002 







[0 0 5 1] [S2] 



(7) WH2 0 0 1 -3 2 3 3 5 5 

11 12 



3 










> ^S(nassX) 


F*J80S5{fcS 




TS 


| 








loa(PHCVPH) 


Al 


Us 


Si 










1 




0.95 


-1—3 


0.4 






0 * m 


ft to 


*ft« 


ltR«- 


2 


ffigA 


0.95 


-1—3 


5 




_ 


Ofl m 


ft to 


ttto 




3 




0.85 


-1 — 3 


! 10 


_ 


0.03 


0 a m 


ft to 


=Ffttt 


lfc«« 


4 


mv*A 


0.95 


-1—3 


55 


_ 


0.15 


Oflm 


ft to 


ttto 




5 


PUS A 


0.95 


-1—3 


4 


1.5 




Oflm 


ft to 


^Ffttt 




' 6 




0.95 


-1—3 


7 


! 3 


_ 


Dim 


ft to 


^fttt 




7 




0.95 


-1—3 


12 


3 


0.04 


Oflm 


ft to 


ttto 




8 


mtSA 


0.95 


-1 — 3 


55. 


3 


0.2 


Otm 


ft to 


ttto 




9 


mt5B 


0.95 


-1—3 


0.4 




_ 


Dam 


ft to 


ft to 




10 


jsikb 


0.95 


-1 — 3 


5 




_ 


D fl m 


ft to 


ft to 




IV 




0.95 


-1—3 


10 


_ 


0.03 


Oflm 


ft to 


ft to 




12 


S3&B 


0.95 


-1—3 


55 




0.15 


0 a m 


ft to 


ft to 




13 




0.95 


-1 — 3 


4 


1.5 




Oam 


ft to 


ft to 




14 


SB1SB 


0.95 


-1 — 3 


7 


3 




0 fl m 


ft to 


ft to 




15 




0.05 


-1—3 


12 


3 


0.04 


0 fl m 


ft to 


ft to 




16 




0.95 


-1—3 


55 


3 


0.2 


0 Am 


ft to 


ft to 




17 




0.95 


-1—3 


0.4 






Iflm 


ft to 


ft to 




18 


85<EB 


0.95 


-1—3 


5 


_ 


_ 


1 fl m 


ft to 


ft to 




IB 


SH«B 


0.95 


-1 — 3 


10 


_ 


0.03 


1 fl m 


ft to 


ft t* 




20 


15 b 


0.95 


-1 — 3 


55 


_ 


0.15 


1 fl m 


ft to 


ft to 




21 


S«EB 


0.95 


-1 — 3 


4 


1.5 




1 fl m 


ft to 


ft ts 




22 


ffi&B 


0.95 


-1 — 3 


7 


3 


_ 


1 fl m 


ft to 


ft ft 




22 


fHtSB 


0.95 


-1—3 


12 


3 


0.04 


1 fl m 


ft to 


ft to 




2d 


sa^B 


0.95 


-1 — 3 


55 


3 


0.2 


1 flm 


ft to 


ft 




25 




0.95 


-1 — 3 


0.4 






D fl m 


ft to 


ft to 




28 




0.95 


-1—3 


5 


_ 


_ 


D fl m 


ft to 


ft tft 




27 




0,95 


-1 — 3 


10 


_ 1 


0.03 


0 fl m 


ft to 


ft ts 




28 


sstsc 


0.95 


-1—3 


55 


_ 


0.15 


0 fl m 


ft to 


ft ta 




28 




0.95 


-1 — 3 


4 


1 .5 




0 fl m 


ft to 


ft » 




3D 




0.95 


-1—3 


7 


3 


_ 


0 * m 


ft to 


ft to 




31 




0.95 


-1 — 3 


12 


3 


0.04 


0 fl m. 


ft to 


ft *S 




32 


BMEc 


0.95 


-1—3 


55 


3 


0.2 


0 fl m 


ft to 


ft *3 




33 


fstsc 


0.95 


-1 — 3 


0.4 






1 flm. 


ft to 


ft to 




34 


SHIRc 


0.95 


-1 — 3 


5 


_ 


_ 


1 fl m 


ft to 


ft 16 




35 


1815 c 


0.95 


-1 — 3 


10 




0.03 


1 fl m 


ft to 


ft to 




36 




0.95 


-1 — 3 


55 


_ 


0.15 


1 fl m 


ft to 


ft 8 




37 


18© c 


0.95 


-1 — 3 


4 


1.5 




1 flm 


ft to 


ft ft 




38 




0.95 


-1 — 3 


7 


3 




1 fl m 


ft to 


ft to 




39 


ihirc 


0.95 


-1—3 


12 


3 


0.04 


1 fl m 


ft to 


ft & 




40 


83SC 


0.95 


-1—3 


55 


3 


0.2 


1 fl m 


ft to 


ft to 




~41~ 




0.95 


-1 — 3 " 


—0:4— 






" D'fl*m 


'a'to 


-ft~tt- 




42 




0.95 


-1 — 3 


5 


_ 




D fl m 


ft to 


ft 




43 




0.95 


-1 — 3 


10 




0.03 


0 fl m 


ft to 


ft to 




44 


SH&D 


0.95 


-1—3 


55 


_ 


0.15 


D fl m 


ft to 


ft 




45 


m&D 


0.95 


-1—3 


4 


1.5 




Oflm 


ft to 


ft 




48 


mtRo 


0.95 


-1—3 


7 


3 


_ 


0 fl m 


ft to 


ft to 




47 


m&D 


0.95 


-1—3 


12 


3 


0.04 


Oflm 


ft to 


ft t* 




46 


m&o 


0.95 


-1—3 


55 


3 


0.2 


Oflm 


ft to 


ft to 




49 


mvxD 


0.95 


-1—3 


0.4 






Iflm 


ft to 


ft 




50 




0.95 


-1—3 


5 


_ 


_ 


1 flm 


ft to 


ft la 




51 


SMSd 


0.95 


-1 — 3 


10 




0.03 


Iflm 


ft to 


ft IS 




52 




0.95 


-1—3 


55 




0.15 


Iflm 


ft to 


ft to 




53 


shikd 


0.95 


-1 — 3 


4 


1 .5 




1 a m 


ft to 


ft to 


*mm 


54 




0.95 


-1 — 3 


7 


3 


_ 


1 fl m 


ft to 


ft t* 




55 


SBtEo 


0.95 


-1 — 3 


12 


3 


0.04 


1 fl m 


ft to 


ft » 




56 




0.95 


-1—3 


55 


3 


0.2 


1 fl m 


ft to 


ft to 




57 




0.95 


-1 — 3 


0.4 






Sflm 


ft to 


ft IS 




58 


shed 


0.95 


-1 — 3 


5 


- 


_ 


3flm 


ft to 


ft to 




58 


SSISd 


0.95 


-1—3 


10 




0.03 


3flm 


ft to 


ft & 




60 


D 


0.95 


-1—3 


55 




0.15 


3 £ m 


ft to 


ft 98 




61 




0.95 


-1—3 


4 


1.5 




5 fl m 


ft to 


ft to 




62 




0.95 


-1 — 3 


7 


3 




3flm 


ft to 


ft ft 




63 


mt&o 


0.95 


-1 — 3 


12 


3 


0.04 


3 fl m 


ft to 


ft to 




64 




0.95 


-1—3 


55 


3 


0.2 


3 fl m 


ft to 


ft 18 




65 




0.95 


-1 — 3 


0.4 






5 fl m 


*ftte 


ft ft 




68 




0.95 


-1 — 3 


5 






5 fl m 


=Ffttt 


ft to 




67 


S3tSO 


0.95 


-1-1 


10 




0.03 


5 fl m 


*ft» 


ft ts 




66 




0.95 


-1—3 | 


55 




0.15 


5 fl m 


*ft» 


ft to \ 





[0 0 5 2] 



[S3] 



(8) &m 2 0 0 1 - 3 2 3 3 5 5 

13 14 



* 










:> ffSGw 


3S%) 




tf>->€ 


TS 










loa(PK0/PH) 


At 


Us 


Si 


m$ 








69 




0.95 


-1—3 


4 


1.5 


- 


5 fl m 




^ to 




70 


mtso 


0.95 


-1—3 


? 


3 


- 


5flm 




s to 




71 




0.95 


-1—3 


12 


3 


0.04 


5jf_rn 




8 to 


vam 


72 




0.95 


-1—3 


55 


3 


0.2 


5lm 




~z to 


tmm 


73 


m&e 


0.95 


-1 — 3 


0.4 


- 


- 


0 fl m 


to 


% to 




74 


IStKE 


0.95 


-1—3 


5 


- 


- 


0 C m 


o" to 


a" to 




75 


SHtSE 


0.95 


-1—3 


10 


- 


0.03 


Oflm 




& to 




76 


m&E 


i 0.95 


-1 — 3 


I 55 


- 


• 0.15 


Dim 


% to 


& to 




77 


m&E 


0.95 


-1—3 


! 4 


1.5 


- 


Oflm 


% to 


% to 




78 


m&e 


0.95 


-1 — 3 


7 


3 


- 


Oflm 


a" to 


■s to 




78 


m&E 


0.95 


-1 — 3 


12 


3 


0.04 


Oflm 


-fr to 


■fr to 




80 


mtZE 


0.95 


-1—3 


55 


3 


0.2 


Oflm 


& to 


■s to 




81 


mne 


0.95 


-1 — 3 


0.4 


- 


- 


1 fl m 


S to 


to 




82 




0.95 


-1 — 3 


5 


- 


- 


1 fl m 


s to 


"a to 




83 


SBfiE 


0.95 


-1—3 


10 


- 


0.03 


1 fl m 


* to 


* to 




84 


shee 


0.95 


-1 — 3 


55 




0.15 


1 fl m 


£ to 


k to 




85 


IB&E 


0.95 


-1—3 


4 


1 .5 


- 


1 A m 


•g- to 


to 




86 




0.95 


-1 — 3 


7 


3 


- 


1 fl m 


"0 to 


■g to 




87 


PBffiE 


0.85 


-1—3 


12 


3 


0.04 


1 fl m 


8 to 


* to 




93 


8315 E 


0.95 


-1 — 3 


55 


3 


0.2 


1 fl m 


-£ to 


^ to 




89 


SSE 


0.95 


-1 — 3 


0.4 


- 


- 


3 fl m 


^ to 


^ to 




90 


fHSE 


0.95 


-1 — 3 


5 


- 


- 


8 fl m 


S to 


to 




91 


mtSE 


0.95 


-1 — 3 


10 


- 


0.03 


3 fl m 


to 


*z to 




92 


1815 e 


0.95 


-1—3 


55 


- 


0.15 


3 fl m 


to 


^ to 




93 


SJtSE 


0.95 


-1—3 


4 


1.5 


- 


3 fl m 


s to 


s to 




94 


£3t£E 


0.95 


-1—3 


7 


3 


- 


3am 


to 


S to 




95 


fHtttE 


0.95 


-1 — 3 


12 j 


3 


0.04 


3 fl m 


k to 


* to 




96 


S315E 


0.95 


-1 — 3 


55 


3 


0.2 


3 fl m 


S to 


■g- to 




97 


fS^E 


0.95 


-1 — 3 


0.4 


- 


- 


5jtt m 


TOtt 


to 




98 


JHffiE 


0.95 


-1—3 


5 


- 


- 


5flm 


ttto 


•g- to 




96 


I8&E 


0.95 


-1 — 3 


10 


- 


0.03 


5 fl m 


ttto 


■s to 




100 


S3ffiE 


0.95 


-1 — 3 


55 


- 


0.15 


5 fl m 


ttto 


S to 




101 




0.95 


-1—3 


4 


1.5 


- 


5/tm 


ttto 


^ to 


tarn 


102 


83*5 E 


0.95 


-1—3 


7 


3 


- 


5 fl m 


ttto 


* to 




103 


S15E 


0.95 


-1 — 3 


12 


3 


0.04 


5 fl m 


ttto 


k to 




104 


sh*ee 


0.95 


-1—3 


55 


3 


0.2 


5 fl m 


ttto 


to 


ttm* 


105 




0.95 


-1—3 


0.4 


- 


_ 


Oflm 


S to 


to 




108 




0.95 


-1 — 3 


5 


- 


- 


Oflm 


* to 


■fr to 




107 


831RF 


0.95 


-1—3 


10 


- 


0.03 


Oflm 


^ to 


k to 




108 


sa&F 


0.95 


-1—3 


55 




0.15 


Oflm 


& to 


& to 


*mm 


-109' 




0:95 





" 4 




— 


Oflm 


— 


~-k'to~ 




110 


S3«F 


0.95 


-1 — 3 


7 


3 


- 


Oflm 


* to 


* to 


*mm 


111 


iB&F 


0.95 


-1 — 3 


12 


3 


0.04 


Oflm 


-s to 


to 




112 


sisf 


0.95 


-1 — 3 


55 


3 


0.2 


Oflm 


to 


■g- to 




113 


ffilEF 


0.95 


-1—3 


0.4 




- 


1 fl m 


^ to 


■g- to 




114 


m®F 


0.95 


-1 — 3 


5 


- 


- 


1 fl m 


* to 


-& to 




115 


ffllSF 


0.95 


-1 — 3 


10 




0.03 


1 fl m 


& to 


^ to 




ne 


m&F 


0.95 


-1 — 3 


55 


- 


0.15 


1 fl m 


£■ to 


s to 




117 


SMKf 


0.95 


-1 — 3 


4 


1.5 


- 


1 fl m 


3- to 


-k to 




ne 


IStKF 


0.95 


-1 — 3 


7 


3 


- 


1 fl m 


& to 


•& to 




119 


S3tS F 


0.95 


-1 — 3 


12 


3 


0.04 


1 fl m 


to 


to 




120 


m&F 


0.95 


-1—3 


55 


3 


0.2 


1 fl m 


a to 


s to 




121 


SBt&F 


0.95 


-1—3 


0.4 


- 


- 


8 flm 


# to 


^ to 




122 


fHtSF 


0.95 


-1—3 


5 




- 


3 fl m 


* to 


8 to 




123 


SStSF 


0.95 


-1—3 


10 


- 


0.03 


3 fl m 


to 


^ to 




124 


I81SF 


0.95 


-1—3 


55 


- 


0.15 


3 fl m 


G to 


^ to 




125 


S«KF 


0.95 


-1 — 3 


4 


1.5 


- 


S fl m 


"a to 


"d to 




126 


IH4KF 


0.95 


-1 — 3 


7 


3 


- 


3 flm 


•fr to 


-8 to 




127 


saffiF 


0.95 


-1—3 


12 


3 


0.04 


3 fl m 


-k to 


* to 




128 


P3ISF 


0.95 


-1—3 


55 


3 


0.2 


3 fl m 


% to 


% to 




129 


S81KF 


0.95 


-1—3 


0.4 






5 fl m 




% to 




130 


m&F 


0.95 


-1 — 3 


5 






5 fl m 




8 to 




131 


fflffiF 


0.95 


-1 — 3 


10 




0.03 


5 fl m 




to 




132 


SMSF 


0.95 


-1 — 3 


55 




0.15 


5flm 


ttto 


% to 




133 


S31RF 


0.95 


-1 — 3 


4 


1.5 




5 fl m 


ttto 


to 




134 




0.85 


-1—3 


7 


3 




5 fl m 




8 to 


JtRM ! 


135 


SMSf 


0.95 


-1 — 3 


12 


3 


0.04 


5 Am 




^ to 


itttM 


136 


IHtSF 


0.95 


-1—3 


55 


3 


0.2 


5 A m 




to 





C0053] (^^j 2) « 1 t^-r«K»*a«s» 

S^Mitti 1.05 (emu STC^^Tkm^ 1 0H«% 
log (PHiO/PHi) 2fc**J:5CI8fl|5 



CO 0 5 4] millffi^otti, ftotJSiS4 6 0~6 
0 0°C, A K SftttAliSi «^f-r«»HSi8«> 

[00 5 5] <m&*4K:w'ri6t>ff*(Tofc»! 
50 ffiS^ff o te. ^D^-h £RO(t««tt C r ^»T' 



(9) 

15 

5 Omg/m 2 1 Lfco ^©±K> ^T-fcLTi 
-hit, 4?'JxxfyH^/^-3-^-T'igl> m 

co o 5 6] tbizmn&it. mms<Dtbz>z®fa<D^ 

•>^yy^*«OEU ^CDiflgtrW 3 mmi fc&oiTdi 
^fc^fcfcbfco tMzW&gMS^ J I S Z 2 
2 0 1 lClpi;Tfftr\ 3 5 0MPaW±O5lo3l03fifi 

«»f u c c t 3 o ^^)V^(om\^mu<o^m^ 



t&m 2 0 0 1 - 3 2 3 3 5 5 
16 

#M*&Ttc7fi*m&-3VT-mi£Lrc e cent, ss 

T2 h r-»f£*£4 h r-»fi«2 h r ^ 1 ^4 L 

/co mmt 3 «±*£« i: t rc 0 

5 : 5%*P 
4 : 5 %fit± 1 0 %*® 
3:10 %W± 2 0 %&ffi 
2 : 2 0%JW±3 0%*jg 
1:30 %tt± 

[0 0 5 7] 4 tc^-r 0 

[0 0 5 8] 

BE4] 



(10) ftBS 2001-323355 
17 18 









logCPH^PH,) 








TS 




Al 


Si 


1 




1.05 


-1 .2 


0.2 


- 


5 


^ ft 


*£ft 




2 




1.05 


-1 .2 


5 


- 


5 


£ ft 


=F£ft 




3 




1.05 


-1.2 


10 


- 


4 


£ ft 


^£ft 




4 




1.05 


-1 .2 


10 


0.03 


5 


£ ft 


*£ft 




5 




1.05 


-1 .2 


12 


0.04 


5 


£ ft 




&m\ 


6 


fPlffiA 


1.05 


-1 .2 


55 


0.15 


4 


^ ft 




&m\ 


7 


atSB 


1.05 


-1.2 


0.1 


- 


5 


*sft 


^ ft 




8 


9&B 


1.05 


-1.2 


0.2 


- 


5 


^ ft 


£ ft 




9 


8t£B 


1.05 


-1.2 


5 


- 


5 


ft 


£ ft 




10 




1.05 


-1 .2 


10 


- 


4 


ft 


^ ft 


*«bjhw 


11 


ssb 


1.05 


-1 .2 


.10 


0.03 


5 


^ ft 


£ ft 




12 


£&B 


1.05 


-1 .2 


T2 


- 


4 


=FSft 


£ ft 




13 


StilB 


1.05 


-1 .2 


12 


0.005 


4 


^£ft 


£ ft 


Jtfftffl 


14 




1.05 


-1 .2 


12 


0.04 


5 


^ ft 


ft 




15 


&£B 


1.05 


-1.2 


56 


0.15 


4 


^ ft 


£ ft 


*£Bj§fl 


16 


SSt&c 


1.05 


-1 .2 


0.1 


- 


5 


^Sft 


£ ft 




17 




1.05 


-1 .2 


0.2 


- 


5 


^ ft 


£ ft 




18 




1.05 


-1 .2 


5 


- 


5 


^ ft 


£ ft 




19 




1.05 


-1 .2 


10 


- 


4 


^ ft 


£ ft 




20 


®&LC 


1.05 


-1 .2 


10 


0.03 


5 


-& ft 


£ ft 




21 




1.05 


-1 .2 


12 


- 


4 


^£ft 


^ ft 




22 




1.05 


-1 .2 


12 


0.005 


4 


^£ft 


£ ft 




23 


8«C 


1.05 


-1 .2 


12 


0.04 


5 


^ ft 


ft 


*»BJifl 


24 


£t&C 


1.05 


-1 .2 


55 


0.15 


4 


S ft 


£ ft 


*»BJi« 


25 


§3I£ D 


1.D5 


-1 .2 


Q.I 


- 


5 


^£ft 


ft 


JtBHW 


26 




1.05 


-1.2 


0.2 


- 


5 


^ ft 


ft 




27 




1.05 


-1.2 


5 


- 


5 


^ ft 


£ ft 




28 


StSD 


1.05 


-1.2 


10 


- 


4 


ft 


ft 


*£BJlti| 


29 




1.05 


-1.2 


10 


0.03 


5 


^ ft 


£ ft 




30 




1.05 


-1 .2 


12 


- 


4 


=FSft 


^ ft 


JfcttW 


~3T~ 




r;o6~~ 


-1.2 




" "0.005 — 


4 - 


~ ^Sft~ 


-&-ft- 




32 




1.05. 


-1 .2 


12 


0.04 


5 


ft 


£ ft 




33 




1.05 | 


-1 .2 


55 


0.15 


4 


£ ft 


£ ft 




34 




1.05 


-1 .2 


0.1 


- 


5 




£ ft 


JfcRfl 


35 




1.05 


-1 .2 


0.2 


- 


5 


^ ft 


£ ft 




36 


me 


1.05 


-1 .2 


5 


- 


5 


£ ft 


£ ft 




37 




1.05 


-1 .2 


10 


- 


4 


^ ft 


£ ft 




38 




1.05 


-1 .2 


10 


0.03 


5 


^ ft 


£ ft 




39 


83t£E 


1.D5 


-1 .2 


12 


- 


4 


^£ft 


ft 


JtKfiN 


40 




1.D5 


-1 .2 


12 


0.005 


4 


*£ft 


£ ft 




41 




1.05 


-1 .2 


12 


0.04 


5 


£ ft 


£ ft 




42 


S3t&E 


1.05 


-1.2 


55 


0.15 


4 


£r ft 


£ ft 




43 


85&F 


1.05 


-1 .2 


0.1 




5 


*Sft 


ft 




44 


S3&F 


1.05 


-1 .2 


0.2 




5 


£ ft 


£ ft 




45 


®foF 


1.05 


-1 .2 


5 




5 


□ ft 


o ft 




46 


mWLF 


1.05 


-1 .2 


10 




4 


^ ft 


ft 




47 


®&F 


1.D5 


-1 .2 


10 


0.03 


5 


ft 


^ ft 




48 




1.05 


-1 .2 


]2 




4 




£ ft 




49 




1.05 


-1.2 


12 


0.005 


4 


T-£ft 


^ ft 




50 




1.05 


-1 .2 


12 


0.04 


5 


! ft 


ft 




51 


8&F 


1.05 


-1.2 


55 


0.16 | 4 


ft 


^ ft 


*«BJi« 



[0059] mmm 3 ) a i t^-r«Ktt*a«^s 

Smitti 1 . 0 SfcUWU jB7c»«*JR* 1 oh»% 

1 og (PHiO/PHO tf-l. 2tC^^,t9fc|^ii5 
Lfc 0 



[0 0 6 0] jSailSiBftoStt, »oti8fi4 6 0~6 
0 0 8 C, AltMg, *fc«A U Mgi:S i 

J:t)i6otf>f*M^6 0 g/m 2 JCjSSEL/fc. 
[0 0 6 1] ^tc, C*i&jfc5lcjj*'fa-3**fr3fe*l 



(11) 

19 

5 Omg/m'fcLfco *©±fc % -fy-C^-tLX^ 
ta^T^##»tT«IP*5ftinK:SBILfco h7^3 

-Mi, ^'JixfyH^A-n-^-tigt, M 

aiawP'ejft*f#tf raw* 20/1 mfcsjfitfc. 

[0 0 6 2] &otffiJ&tefcl\ JKKSa©»otaHR<D/< 

•^*^«fcLfc. iHKOSUEKKtt. J I S Z 2 
2 0 1 fcflli;TffV\ 3 5 0MP att±©5b3BDSa 

ML, C C T 6 0 1M *;b&0«»fiSiSSP©*»3££ 



^200 1-3 2 3 3 5 5 
20 

tfRfcWTfc^fWj&^tt-eWJgLfc. CCTte, SS 
T 2 h r-»K»4 h r->?I?g2 hrSlt^l/tL 

5 • 5 

4 : 5 %&t± 1 0 %*M 
3 : 1 0%JX±2 0 96*85 
2 : 2 0%«±3 0%*» 
i:30 %W± 

[00 6 3] 5 fcatT. 

[0 0 6 4] 

C«53 



Best Available Copy 



(12) ftH 2 0 0 1 - 3 2 3 3 5 5 

21 22 



s 








tf> 




issX) 




tb->2 


TS 










loxffUO/PH) 


Al 


Hx 


Si 










1 


S&A 


1.05 


-1.2 


2 


3 




4 


ft IS 


^ftft 




2 


BUS A 


1.05 


-1.2 


7 


3 




5 


ft ft 


*ftft 




3 


8HKA 


1.05 


-1.2 


10 


3 




5 


ft ft 


^ftft 






I8«A 


1.05 


-1.2 


5 


1 




3 


ft ft 


^Fftft 




5 


&&A 


1.05 


-1.2 


5 


10 


- 


5 


ft ft 


*ftft 




6 




1.05 


-1.2 


12 


3 


0.04 


5 


ft ft 


*ftft 


tttm 


7 


&£a 


1.05 


-1.2 


55 


3 


0.15 


4 


ft ft 


*ftft 




8 


831SA 


1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


^Fftft 




9 




1.05 


-1.2 


12 


10 


0.04 


5 


ft ft 


^ftft 




10 


S&B 


1.05 


-1.2 


2 


3 




4 


ft ft 


ft ft 




11 




1.05 


-1.2 


7 


3 




5 


ft ft 


ft ft 




12 


SSB 


1.05 


-1.2 


10 


3 




5 


ft ft 


ft ft 




13 




1.05 


-1 .2 


5 


0.5 




2 


ft ft 


ft ft 




14 


SiffiB 


1.05 


-1.2 


5 


1 




3 


ft ft 


ft ft 




15 


SB&B 


1.05 


-1 .2 


5 


10 


- 


5 


ft ft 


ft ft 




16 


Pl&B 


1.05 


-1.2 


I?. 


3 


■ 


i 4 


^ftft 


ft ft 




17 


*3tSB 


1.05 


-1.2 


12 


3 


0.005 


4 


^fftft 


ft ft 




18 


SffiB 


1.05 


-1.2 


12 


3 


0.04 


5 


ft ft 


ft ft 




13 


m&B 


1.05 


-1.2 


55 


3 


0.15 


4 


ft ft 


ft ft 




20 




1.05 


-1.2 


12 


0.5 


0.04 


2 


ft ft 


ft ft 




21 


m&e 


1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


ft ft 




22 




1.05 


-1.2 


12 


10 


0.O4 


5 


ft ft 


ft ft 




23 




1.05 


-1.2 


2 


3 


- 


4 


ft ft 


ft ft 




24 


MEC 


1.05 


-1.2 


7 


3 


* 


5 


ft ft 


ft ft 




25 




1.05 


-1 .2 


10 


3 


- 


5 


ft ft 


ft ft 




26 


sa&c 


1.05 


. -1.2 


5 


0.5 


* 


2 


ft ft 


ft ft 




27 




1.05 


-1 .2 


5 


1 


- 


3 


ft ft 


ft ft 




28 




1.05 


-1.2 


5 


10 




5 


ft ft 


ft ft 




23 




1.05 


-1.2 


12 


3 




4 


^Fftft 


ft ft 




30 




1.05 


-1.2 


12 


3 


0. 005 


4 


*ftft 


ft ft 




31 




1.05 


-1.2 


12 


3 


0.04 


5 


ft ft 


ft ft 




32 




1.05 


-1.2 


55 


3 


0.15 


4 


ft ft 


ft ft 




33 


SStSc 


1.05 


-1.2 


12 


0.5 


0.04 


2 


ft ft 


ft ft 




34 


m&c 


1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


ft ft 




35 




• 1.05 


-1.2 


12 


10 


0.04 


5 


ft ft 


ft ft 




36 


m&o 


1.05 


-1.2 


2 


3 


! 


4 


ft ft 


ft ft 




37 


mmo 


1.05 


-1 .2 


7 


3 


- 


5 


ft ft 


ft ft 




38 


m&o 


1.05 


-1.2 


10 


3 


- 


5 i 


ft ft 


ft ft 




39 




1.05 


-1 .2 


5 


0.5 


- 


2 


ft ft 


ft ft 




40 




1.05 


-1 .2 


5 


1 


- 


3 


ft ft 


ft ft 




41 




1.05 


-1.2 


5 


10 


- 


5 


ft ft . 


ft. ft 




42 




1.05 


-1.2 


12 


3 


- 


4 


*ftft 


ft ft 




43 


SfltSD 


1.05 


-1.2 


12 


3 


0.005 


4 


*ftft 


ft ft 




-44- 




1 .05 


-1.2 


— 12— 


_ 3 — 


-0.04— 


5 


__ft_ft_ 


-ft-ft- 




45 




1.05 


-1 .2 


55 


3 


0.15 


4 


ft ft 


ft ft 




46 




1.05 


-1.2 


12 


0.5 


0.04 


2 i 


ft ft 


ft ft 




47 




1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


ft ft 




46 




1.05 


-1.2 


12 


10 


0.04 


5 


ft ft 


ft ft 




49 




1.05 


-1.2 


2 


3 


- 


4 


ft ft 


ft ft 




50 




1.05 


-1 .2 


7 


3 


■ 


5 


ft ft 


ft ft 




51 




1.05 


-1 .2 


10 


3 


- 


5 


ft ft 


ft ft 




52 


S31SE 


1.05 


-1 .2 


5 


0.5 


- 


2 


ft ft 


ft ft 




53 




1.05 


-1.2 


5 


1 


- 


3 


ft ft 


ft ft 




54 




1.05 


-1.2 


5 


10 


- 


5 


ft ft 


ft ft 




55 




1.05 


-1.2 


12 


3 


- 


4 


*ftft 


ft ft 




56 




1.05 


-1.2 


12 


3 


0.005 


4 


*ftft 


ft ft 




57 


S3ffiE 


1.05 


-1.2 


12 


3 


0.04 


5 


ft ft 


ft ft 




56 


^tSE 


1.05 


-1.2 


55 


3 


0.15 


4 


ft ft 


ft ft 


*9WHM 


59 


m&E 


1.05 


-1.2 


12 


0.5 


0.04 


2 


ft ft 


ft ft 




60 


IH&E 


1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


ft ft 




61 




1.05 


-1.2 


12 


10 


0.04 


5 


ft ft 


ft ft 




62 




1.05 


-1.2 


2 


3 


- 


4 


ft ft 


ft ft 




63 




1.05 


-1.2 


7 


3 


- 


5 


ft ft 


ft ft 




64 




1.05 


-1.2 


10 


3 


* 


5 


ft ft 


ft ft 




65 


safizF 


1 .05 


-1 .2 


5 


0.5 




2 


ft ft 


ft ft 




68 


SH«F 


1.05 


-1.2 


5 


1 




3 


ft ft 


ft ft 




67 




1.05 


-1.2 


5 j 


10 




5 


ft ft 


ft ft 




68 




1.05 


-J .2 


12 


3 




4 


*ftft 


ft ft 


tmm 


69 


BHSF 


1.05 


-1.2 


12 


3 


0.005 


4 


*ftft 


ft ft 


mm 


70 


shef 


1.05 


-1.2 


12 


3 


0.04 


5 


ft ft 


ft ft 




71 




1.05 


-1.2 


55 


3 


0.15 


4 


ft ft 


ft ft 




72 


fS&F 


1.05 


-1.2 


12 


0.5 


0.04 


2 


ft ft 


ft ft 




73 


SHSF 


1.05 


-1.2 


12 


1 


0.04 


3 


ft ft 


ft ft 




74 


SHticF 


1.05 


-1.2 


12 


10 


0.04 


5 


ft ft 


ft ft 





cooes] mmm 4 ) wm&m>-? # 7^ y*m 
fflu H6 43* urn. 7 (c^^TmEM&s tcimm 

A ( 3mmiSi:So fe»ft%^Fft« 1 1 fe. / V> ? U V ? 



[0 0 6 6] 4 6, 8 4, *J:tf 1 2 4t4»ft' 



(13) 

23 

fcof£#12, 2 1, 2 9. 5 1, 6 0, 6 8, 8 9, 
9 8, 1 0 6, 1 2 9, 1 3 8, fc«fctf 1 4 6tt«SjH2 

[0067] #f 1 3, 2 2, 3 0, 5 2, 6 1, 6 
9, 90, 99, 107, 130, 139, fecttfl 4 

tf£{kWF£«fcfco;fc„ ##18, 2 6, 3 3, 5 

7, 6 5, 7 2, 9 5, 1 0 3, 1 1 0, 1 3 5, 1 4 10 

3, fc<fctf 1 5-0ttaS7C»Ki3tt57jC^£Ei:7k*»EO 



#P*1 2 0 0 1 - 3 2 3 3 5 5 
24 

# 3 4, 3 8, *J:tf 1 1 6«A 1 ^WS^*%WIEH 

##7 6, fcitfl 5 1liSi ^£S##fgl8iBHfl-e 

[0 0 6 8] CtlfeW^ttt^-fntx &#&i6o#tt£ 

[0 0 6 9] 
[316] 



(14) 1$iB 2001-323355 



25 26 



3 
^ 


m& 
asi 




logcmp/pH,) 


Si sms: 


tf>->^§(mass%) 






Alias 






1 




1.05 


-1.2 


0.4% 


0.2 


- 


- 


■8- 




2 


« 


1.05 


-1.2 


o.s% 


0.2 


- 


- 


fS 




3 




1.05 


-1.2 


0.8% 


0.2 


- 


- 


■8- 




4 




1.05 


-1.2 


1.5% 


0.2 


- 


- 






5 




1.05 


-1.2 


2.0% 


0.2 




- 


"a & 




6 




1.05 


-1.2 


l.QZ 


0.2 


- 


- 






7 




0.8 


-1.2 


1.0X 


0.2 


- 


- 






8 




0.9 


-1.2 


1.0X 


0.2 


! 


- 


£ t& 




9 




1 


1.2 


1.0% 


0.2 


! 


- 


% fS 




10 




1.1 


-1.2 


1.0% 


0.2 


- 


- 


-& 


xmm 


11 




1.2 


-1.2 


1.0Z 


0.2 


- 


- 




*mm 


12 




1.5 


-1.2 


1.0% 


0.2 


- 


- 






13 




1.05 




1.0% 


0.2 


- 


- 




tmm 


14 




1.05 


-0.8 


1.0% 


0.2 


- 


- 




*%*m 


15 




1.05 


-1.0 


1.0% 


0.2 


- 


- 




*$&m 


16 




1.05 


-1.5 


• 1.0% 


0.2 


- 


- 






17 




1.05 


-2.0 


1.0% 


0.2 


- 


- 


% 




18 




1.05 


-2.6 


1.0Z 


0.2 


- 


- 




tt*mi 


16 




0.6 


-1.2 


0.4% 


0.2 


- 


- 






20 




l.Z 


-1.2 


0.4% 


0.2 


- 


- 




«ww 


21 




1.5 


-1.2 


0.4% 


0.2 


- 


- 






22 


m& 


1.05 


-0.6 


0.4% 


0.2 


; 


- 






23 




1.05 


-0.6 


0.4% 


0.2 




- 






mm 




1.05 


-2.0 


0.4% 


0.2 




- 


% ts 






1.05 


-3.0 


0.4% 


0.2 




- 








1.05 


-3.2 


0.4% 


0.2 




- 




tt»3H5d 


27 




0.9 


-1.2 


2.0% 


0.2 


- 


- 






28 




1.2 


-1.2 


2.0% 


0.2 


- 


- 






29 




1.5 


-1.2 


2.0% 


0.2 


- 


- 






30 




1.05 


-0.6 


2.0% 


0.2 




- 






31 




1.05 


-0.8 


2.0% 


0.2 


- 


i 






32 




1.05 


-2.0 


2.0% 


0.2 




i 


* 




33 




1.05 


Jul 


2.0% 


0.2 




- 




tmm 


34 




1.05 


-1.2 


1.0% 


0.1 


- 


- 




mm 


35 




1.05 


-1.2 


1.0% 


1 




- 




xmm 


36 




1.05 


-1.2 


1.0% 


5 




- 






3? 




1.05 


-1.2 


1.0% 


10 




[ 






38 




1.05 


-1.2 


1.0% 


12 




- 


tow 


ttttfW 


38 


mem 


1.05 


-1.2 


1.0% 


0.2 


- 


- 






40 




1.05 


-1.2 


0.4% 


12 


- 


0.04 






41 




1.05 


-1.2 


0.6% 


12 


- 


0.04 






42 




1.05 


-1.2 


0.8% 


12 


- 


0.04 


£■ t& 




43 




1.05 


-1.2 


1.5% 


12 


- 


0.04 






44 




1.05 


-1.2 


2.0% 


12 


- 


0.04 






45 




1.05 


-1.2 


1.0% 


12 


- 


0.04 






_46_ 




0.8 


-1.2 


1.0% 


12 




0.O4 




hbt$45d 


47 




0.9 


-1.2 


1.0% 


12 




D.04 






48 




1 


-1.2 


1.0% 


12 


- 


D.04 






49 




1.1 


-1.2 


1.0% 


12 




0.O4 






50 




1.2 


-1.2 


1.0% 


12 


- 


0.04 


-& m 




51 




L5 


-1.2 


1.0% 


12 




0.04 






52 


*Z£SR& 


1.05 


-0.6 


1.0% 


12 


- 


0.04 






53 




1.05 


-0.8 


1.0% 


12 


- 


0.04 j 


£ 




54 




1.05 


-1.0 


1.0% 


12 


- 


0.04 






55 




1.05 


-1.5 


1.0% 


12 


- 


0.04 






56 




1.05 


-2.0 


1.0% 


12 


- 


D.04 






57 




1.05 


-2.6 


1.0% 


12 


- 


0.04 






58 




0.9 


1.2 


0.4% 


12 


- 


0.O4 






58 




1.2 


-1.2 


0.4% 


12 


- 


0.04 




*?&m 


60 




1.5 


-1.2 


0.4% 


12 


- 


0.04 




mm 


61 




1.05 


-0.6 


0.4% 


12 


- 


0.04 




vam 


62 


cassis 


1.05 


-0.8 


0.4% 


12 


- 


0.04 




xmm 


63 




1.05 


-2.0 


0.4% 


12 


- 


D.04 






64 




1.05 


-3.0 


0.4% 


12 


- 


D.04 






65 




1.05 


-3.2 


0.4% 


12 




0.04 






66 




0.9 


-1.2 


2.0% 


12 




0.O4 






67 




1.2 


-1.2 


2.0% 


12 




0.04 






69 




1.5 


-1.2 


2.0% 


12 




0.04 






69 




1.05 




2.0% 


12 




0.04 




ttBHM 


70 




1.05 


-0.8 | 


2.0% 


12 




0.04 






71 




1.05 


-2.0 


2.0% 


12 




0.04 






72 




1.05 


-2.2 


2.0% 


12 




0.04 






73 




1.05 


-1-2 | 


1.0% 


10 




0.03 






74 




1.05 


■1.2 


1.0% 


55 




D.15 






75 




1.05 


-1.2 


1.0% 


70 




0.2 






76 




1.05 


-1.2 


1.0% 


12 




0.005 






77 


mm* 


1.05 


-1.2 | 


1.0% 


12 




D.04 







[0 0 7 0] 



Best Available Copy 



(15) 



27 



mm 2001-323355 
28 





83& 

tm 


mm 


! losfmjQ/PK,) 




tf>-s <??§(jiassX) 






AISSS 








78 




1.05 


-1.2 


0.4X 




3 








79 




1.05 


-1.2 


0.6X 




3 








60 




1.05 


-1.2 


0.8X 


7 


S 




ffi 




81 




1.05 


i 12 


1.5X 


7 


3 




& IS 


xmm 


82 




1.05 


-1.2 


2. OX 


7 


$ 




-s- te 


*%*m 


83 




1.05 


-1.2 


1.0X 


7 


3 




% t& 


*mm 


84 




0.8 


-1.2 


1.0X 


.7 


3 






mm 


85 




0.9 


-1.2 


l.OX 


7 


3 






*$?m 


88 




1 


1.2 


l.OX 


7 


3 






xmm 


87 




1.1 


-1.2 


1.0X 


7 


3 




-ft 




88 




1.2 


-1.2 


l.OX 


7 


3 




% fg 




89 




1.5 


-1.2 


1.0X 


7 


3 


■ 






90 




1.05 


-0.6 


1.0X 


7 


3 








81 


>%mm 


1.05 


-0.8 


1.0X 


7 


3 








92 




1.05 


-1.0 


l.OX 


7 


3 








93 




1.05 


: -1.5 


1.0X 


7 


3 


_ 






94 




1.05 


-2.0 


1.0X 


7 


3 




t& 




95 




1.05 


-2.6 


l.OX 




3 








88 




0.9 


-1.2 


i 0.4X 


7 


3 




■g- ft 




97 




1.2 


1 -1.2 


0.4X 


- 1 


3 








98 


x&m 


1.5 


i -1.2 


0.4X 


"7 


3 








99 




1.05 


-0.6 


0.4X 


7 


3 


_ 




mm 


100 


xusm 


1.05 


-0.8 


0.4X 


7 


3 




ts 




101 




1.05 


-2.0 


0.4X 




3 


: 






102 




1.05 


-3.0 


0.4X 


- 


3 








103 




1.05 


-3.2 


0.4X 




3 








104 




0.9 


-1.2 


2. OX 


7 


. 3 








105 




1.2 


-1.2 


2. OX 


7 


3 


: 






106 




LI 


-1.2 


2. OX 


7 


3 






J:tt5H?J 


10? 




1.05 


-0.6 


2. OX 


j 


3 








108 




1.05 


-0.8 


2. OX 


? 


3 








109 




1.05 


-2.0 


2. OX 


j 


3 


: 






no 




l.ti 


-2.2 


2. OX 


7 


3 






. tmm 


in 




1.05 


-1.2 


1.0X 


2 


3 








112 




1.05 


-1.2 


l.OX 


10 


3 








113 




1.05 


-1.2 


l.OX 


5 


1 








114 




1.05 


-1.2 


l.OX 


5 i 


5 




% \% 




115 




1.05 


-1.2 


l.OX 


5 


10 




■& fS 




116 




1.05 


-1.2 


1.0X 


12 


3 








117 


r*mm 


1.05 


-1.2 


1.0X ! 


7 


3 




-& fS 




ne 




1.06 


-1.2 


0.4X 


12 


3 


0.04 


^ fg 




119 




1.05 


-1.2 


0.6% 


12 


3 


0.04 






120 




1.05 


-1.2 


0.8X 


12 


3 


0.04 






121 




1.05 


-1.2 


1.5X 


12 


3 


0.04 






122 


xusm 


1.05 


-1.2 


2. OX 


12 i 


3 j 


0.04 






~123~ 




1.05 


-1.2 


—1.0X 


12 ' 


3 I 


0.04 




*5BWW- 


124 




0.8 


-1.2 


1.0X 


12 


3 


0.04 






125 


xmm 


0.9 


-1.2 


l.OX 


12 I 


3 


0.04 


^ t& 




126 




1 


-1.2 


l.OX 


12 


3 


0.04 






127 


mms. 


1.1 


-1.2 


l.OX 


12 


3 


0.04 


-a- m 


^%a^ed 


128 


xmm 


1.2 


-1.2 


l.OX 


12 


3 


0.04 






129 




1.5 


-1.2 


1.0X 


12 


3 


D.04 






130 




1.05 


-0.6 


l.OX 


12 


3 


0.04 


^« 




131 




1.05 


-0.8 


l.OX 


12 


3 


0.04 






132 




1.05 


-1.0 


l.OX 


12 


3 


0.04 


-g- ^ 






1.05 


-1.5 


l.OX 


12 


3 


0.04 








1.05 


-2.0 


l.OX 


12 


3 


0.O4 






It 1 




1.05 


-2.6 


1.0X 


12 


3 


D.04 








0.9 


-1.2 


0.4X 


12 


3 


0.04 






137 




1.2 


-1.2 


0.4X 


12 


3 


9.04 






138 




1.5 


-1.2 | 


0.4X 


12 ! 


3 


0.04 






139 




1.05 


-0,6 


0.4% 


12 


3 


0.04 






140 


xmm 


1.05 


-0.8 


0.4X 


12 


3 


0.04 






Ml 




1.05 


-2.0 


0.4X 


12 


3 


0.04 






142 


xmm 


1.05 


-3.0 


0.4X 


12 


3 


0.04 






143 




1.05 


-3.2 


0.4X 


12 


3 


0.04 






144 


nimm 


0.8 


-1.2 


2. OX 


12 


3 


0.04 






145 




1.2 


-1.2 


2. OX 


12 


3 


0.04 






148 




L2 


-1.2 


2. OX 


12 


3 


0.04 






147 




1.05 


-0.6 


2. OX 


12 


3 


0.04 






148 


™mm 


1.05 


-0.8 


2. OX 


12 


3 


0.04 






149 


nmmi 


1.05 


-2.0 


2. OX 


12 


3 


0.O4 






150 




1.05 


-2.2 


2. OX 


12 


3 


0.04 






151 




1.05 


-1.2 


l.OX 


12 


3 


0.005 




tbt5«l 


152 




1.05 


-1.2 


l.OX 


55 


3 


0.15 






153 




1.05 


-1.2 


l.OX 


12 


7 


0.04 






154 




1.05 


-1.2 


1.0X 


12 


3 


0.04 




^^§d 



C0071] mm s) s-f, si*i. 6Ma%^ 

*f5ff?0. 8mmOJ«aEaS*nSfllL, cnfC4 0 
0-6 0 0°CJC43^^A 1 Ss Mgi, Sifi^^ft? 

■a-fcZn^«>t>#?s-e3iwsatt»ot*ffv\ 

lfyfT'46o^^M^6 0g/m 2 {cilSL/c o tie. 
1 : O. 4%, Zn-A 1 — Si tbsttfiA 1 : 5 



5%, S i : 1. 5%, Zn-A 1 -Mga6ot*" : A 



3%, 
Mg : 



Zn-A 1 -Mg-S i 46ot 



3%, S i : 0. 0 4 



50 



1 : 7%, Mg 
ft A 1 : 1 2 %. 

[0 0 7 2] ^t, cn6©fto **S*S6*S!©^n 

D * - h Sl^cD#*«li C r &WmT* 5 0mg/m ! t 



(16) 



29 

[0073] mm*. i^^'jxxf;ns, t'v 

[0 0 7 4] Vtmit LT, ^bjgSlSiSfeot^ 

i3«<D46^t^^fi)c«, Fe : 1 0%T*£^/c o 
[0 0 7 5] U±©«HcLTfl*Lfca8aHE*$/+- 
T'^fr U CCT6 0^ *^&©«Ka©ffcaifS£tt 
iR*ttTtc*-rff^ttT»W3tLfc. CCTtt, SST 
2h r-»*9ft4 h r-**Bffl2h rfcl-lM^fcUt. 1 



W 2001-323355 
30 



* JMW4 2 W±*^«fc Lfc. 
5 : 5%?fc$i 
4 : 5 %&± 1 0 
3:10 %XLk 2 0 
2 : 2 0%K±3 0%*1 
i:30 %W_k 

[0076] mm&$k*m 8 fc*-r 0 

1, 16, 2 1, 2 6, 3 1, 3 6, 

10 *nwno*«wtf ttv^-rn t w««{«tttt^ 

[007 7] 
[S8] 



6, 1 
4 1 tt#%JE©fi5 







mm 






fit* 














1 




20 




1 




2 


tt 


20 




3 


EiikM 


3 


u 


20 


Zn-Al-S*>o3* 


2 


a 


4 


SI 


20 


Zn— Me— Al#)o£ 


4 


tt 


5 


u 


20 


Zn— Mg— Al — S 6ot 


5 


tt 


6 




20 




1 




7 


u . 


20 


Zn—Altb-lZ 


3 


E1AAJ 


8 


a 


20 


Zn-AI— S4to# 


2 




9 


u 


20 


Zn-Mg— AI*bo# 


4 


! n 


10 


u 


20 


Zn-Ma— AJ-SiAo# 


5 


n 


11 




20 




1 




12 


u 


20 


Zn-Aia&o# 


3 




13 


ft 


20 


Zn— Al— 


2 


It 


14 


ft 


20 


Zn-Me— Aia&og 


4 


u 


15 




20 


£n — Me — Al — atin^W 


5 


tt 


16 




20 




1 


wrrm 


17 


tt 


20 


Zn-Al«)-D^ 


3 




18 


u 


20 


Zn-AI-S«>-3* 


2 




19 


tt 


20 


Zn-Mg-AJtf)-D^ 


4 




20 


tt 


20 


Zn-Mc— AI-S*6o# 


5 




21 




20 




1 


Ems 


22 


ft 


20 


Zn-AJJto£ 


3 




23 


u 


20 


Zn-AI-Sfi)^^ 


2 


n 


24 


tt 


20 


Zn-Mg-AlAo# 


4 


tt 


25 


It 


20 


Zn-Mg-AI-Stf>o£ 


5 


n j 


26 




5*15 




1 


JttM 


27 


tt 


5*15 




3 




28 


tt 


5*15 


Zn-AI-S«)^# 


2 


tt 


29 


tt 


5*15 


Zn-Mg-Al£>o£ 


4 


tt 


30 


u 


5*15 


Zn-Mg-Al-SWOo# 


5 


a 


31 




5*15 




1 


ttmm 


32 




5*15 


Zn~Al«>o£ j 


3 




33 


u 


5*15 


Zn-AI-S*fr-3# 


.2 


// 


34 


ft 


5*15 


Zn-Mg-AJAo^ 


4 


n 


35 


V 


5*15 


Zn-Mg-AI-Sa&o£ 


5 


// 


36 




5*15 


**<fc*Jttffi»*>o# 


1 




37 


u 


5*15 


Zn-AI&o* 


3 




38 


If 


5*15 


Zn-Al-S«>-?^ 


2 




39 


ft 


5*15 


Zn-Mg-A1«)o# ! 


4 




40 


It 


5*15 


Zn-Mg-AI— S&o# 


5 




41 




5*15 




1 




42 


M 


5*15 


Zn-Altto* 


3 




43 


If 


5*15 


Zn-AJ-SJtf)o# 


2 


a 


s 


If 


5*15 


Zn-Mg-Aitf>-3# 


4 


tt 




tt 


5*15 


Zn— Mg— Al — a 


5 


tt 



[0 0 7 8] 

tt, S i MffiftftlN&QSSlC Zn-AI-Fe^fe 
SfcttZ n-A 1 -Mg-F e-&&fto**B(S 



(17) 



ftBfl 2 0 0 1 - 3 2 3 3 5 5 



(5l)Int.Cl. 






C 2 3 C 


2/02 






2/26 






2/40 






22/24 






















(72)f£E# 










®B*mm 









F I (##) 
C 2 3 C 2/02 
2/26 
2/40 
22/24 

F2-M#%) 4D075 BB74Y BB87X BB92Z CA13 
CA33 DA06 DB05 DC01 DC18 
EB16 EB22 EB32 EB33 EB35 
EB36 EB38 EB45 

4K026 AA02 AA07 AA13 AA22 BA06 
BA08 BB08 BB10 CA20 DA02 
DA03 DA06 EB08 EB11 

4K027 AA02 AA23 AB05 AB07 AB09 
AB26 AB42 AB44 AC12 AC82 
AE03 AE33 AE34 



